Women farmers comprise, on average, 43% of the agricultural labour force in developing countries. However, despite their role in agricultural production, their work remains largely unrecognized and they have been virtually ignored by agricultural intervention programs. Thus the aim of this study is to analyze the gender division of labour in agricultural production and identify the real causes of women farmers' absence in agricultural extension services using a case study conducted in three rural villages of North West Ethiopia. Despite women's significant role in crop and livestock production in the study area, only 15.8% of women heads are users of the extension service whereas men heads account for the lion share (70.7%). The quota system imposed on extension workers that led them to target resource-rich farmers combined with women's poor access to resources are the most important factors for the denial of women's client-ship in extension services. Capturing the differences between men and women in terms of productive assets should be boldly underlined to design gender responsive services. Moreover, minimizing the effect of quantitative targeting of clients and developing policies and programs that strengthen women's physical access to resources remain important.
Introduction
Empowering poor and vulnerable household groups in a fundamental manner, as opposed to providing them with transitory support, has been increasingly sought as a way of ensuring their effective participation in the development process (Barrett et al., 2006) . A critical aspect of promoting gender equality is the empowerment of women. Gender equality is an essential component for sustainable economic growth and poverty reduction (FAO, 2010) . As a result several literatures have alerted development practitioners to give emphasis for gender-specific constraints faced by poor female farmers (Quisumbing & Pandolfelli, 2010; Kiptot & Franzel, 2012; Ragasa et al., 2013) .
In many parts of the world and especially in developing countries females are the main farmers or producers who are actively involved in agriculture (FAO, 2009; Rahman et al., 2007) . According to FAO (2011) , females comprise, on average, 43 percent of the agricultural labour force in developing countries, ranging from 20 percent in Latin America to 50 percent in Eastern Asia and Sub-Saharan Africa. The same report argues that reducing gender inequalities in access to productive resources and services could produce an increase in yields on female's farms of between 20 percent and 30 percent, which could raise agricultural output in developing countries by 2.5 percent to 4 percent. Realizing these gains requires male and female farmers to have access to information and assistance. But despite of female farmers' role in agricultural production, their roles remain largely unrecognized and they have been virtually ignored by agricultural intervention programs (World Bank, 2010) . Failure to recognize the different roles of males and females is costly because it results in misguided projects and programs, forgone agricultural output and incomes, and food and nutrition insecurity (FAO, 2010) . common phenomenon in Ethiopia. Even though gender division of labour in rural Ethiopia varies in terms of farming systems, cultural settings, location and the different wealth categories (Abera et al., 2006) , female farmers perform up to 75 percent of farm labour, representing 70 percent of household food production in Ethiopia (USAID, 2013), contribute more than their male counterparts in crop production and management in Ambo district (Ogato et al., 2009 ).
However, in spite of the many farming activities they perform (EEA/EEPRI, 2006; Kassa, 2008) , they are not perceived as farmers and agricultural decision makers. Traditionally, the farming systems research and extension approach has obscured the complexity of female's position in regard to household labour requirements (Frank, 1999) . Furthermore, the community consider farming as inappropriate activity and physically demanding for females. When females do participate in extension activities they may not be provided equal recognition for their responsibilities and skills. This is because farmers and farming activities continue to be perceived as "male" by planners and agricultural service deliverers, thereby ignoring the important and increasing role females play in agriculture. Moreover, technology packages delivered by extension services sometimes reinforce stereotypic divisions of labour (Manfre et al., 2013) . For instance Ethiopia's Women's Development and Change extension package provides advice related to horticultural production, raising of poultry and small ruminants on the basis of the assumption that female do not farm but garden (World Bank, 2010; Cohen & Lemma, 2011) .
In contrast to the national policy and Ethiopian government advocacy that strongly promote gender equality in all aspects of life, the top-down approach, the perception that "females are not farmers" and the focus on getting model farmers to adopt fixed-technology packages (World Bank, 2010) and serious selection bias during placement of program participants (Elias et al., 2013) , the agricultural extension program tends to neglect poor farmers in general and female farmers in particular (Ogato et al., 2009; Umeta, 2013) . Although gender training and mainstreaming take place in some areas, women focused extension approaches are limited, and gender considerations are missing at all levels (Buchy & Basaznew, 2005) . Furthermore, the development and dissemination of agricultural innovations rarely take gender-specific characteristics and requirements into account (Action Aid and CARE, 2012).
The PASDEP (Plan for Accelerated and Sustained Development to End Poverty) annual progress report 2007/8 states that PASDEP aims to reach all female headed households and 30 percent of married females in agricultural extension programs. However, according to the Growth and Transformation Plan (GTP) document of the Ethiopian government, increasing extension service to female farmers in rural areas remains challenging.
As stated above many research studies had been designed to investigate rural females' involvement in agriculture but there is still inadequate database on 'what kind of farm activities females do' in different regions of Ethiopia especially for female headed households. To integrate females in any agricultural development project's design and implementation as well as to understand how interventions can be best be targeted, it is essential to have a complete knowledge of 'what females do' in a specific location and cultural setting. Because extension service demands are location specific, flexible and often quick decisions and actions. Therefore, the purpose of this study is to analyze the gender division of labour in agricultural production in Amhara region, Gozamin district and to understand the level of female headed households' participation in the current agricultural extension program known as Participatory Demonstration and Training Extension System (PADETES). The gender division of labour in this study refers the inter-household division of labour.
Data and Empirical Methods

Data Collection
The data used in this study were obtained from a household survey conducted in three selected kebeles of Gozamin district, East Gojam zone, North West Ethiopia in May and June 2012. A multi-stage sampling procedure was used to select the district, kebeles and farm households. In the first stage, Gozamin district was selected purposively for satisfying the following criteria; where mixed farming (crop and livestock) is widely practiced, where extension program have been implemented for relatively longer period of time, the availability of different agro-ecologies and its representativeness to the Ethiopian highlands. The Ethiopian highlands comprise nearly 45% of the total land area of 1.12 million square km, and support over 85% of the country's 92 million population that are overwhelmingly rural. The three kebeles were randomly selected out of the total 25 kebeles found in the district. Stratified random sampling technique was employed to select a total of 300 farm household heads (225 male heads and 75 female heads). Sample farmers were identified from a list made available by the front-line extension workers, and then the information was confirmed by the farmers. The data were collected using structured and pre-tested questionnaire. Interviews and focus group discussions were used to compliment the data obtained through the field survey.
Empirical Methods
The extent of gender role in agricultural activities were measured by using a three point continuum namely 'Always', 'Sometimes' and 'Not at all'. Descriptive statistics, t test and chi-square tests are used to understand the variation in gender division of labour in agriculture, female headed households' participation in agricultural extension program and their access to and use of resources. The rank orders of constraints that inhibit female headed households' access to extension service are identified through calculating score values of the constraints. The constraint list included nine items and among these, the constraints given by the respondents as first constraint has given nine points and the last constraint has one point. And then, by sum up all values, the score value of each constraint is identified and the constraint that got the highest score value is taken as the most important constraint.
Results and Discussion
Demographic Characteristics by Gender of Household Head
Using simple mean comparison tests (Table 1) , female heads differ significantly from their male headed counterparts across a number of dimensions. Female heads are on average less educated than male heads. The gender disparity in schooling is not limited to the education of the head but is also true for the household at large. Female headed households also tend to be smaller, family size and labour force in terms of adult equivalent scale. Household size is proportional to the amount of labour resources the household controls in a rural area because many farm operations (especially oxen ploughing) require intensive labour. Hence, with respect to labour endowments female headed households are at a disadvantaged position. Notes: *** and NS represent statistical significance at 1 percent and non-significance respectively.
Female headed households are also worse off compared to their male counterparts in terms of land and asset ownership. Male headed households own 1.4 hectares of land, on average, compared to 0.89 hectares for female headed households. Male headed households also have an average of 7.5 TLUs, which is significantly different from female headed households' holdings of 3.5 TLUs. In terms of capital and social resources, male heads, on average, have better access to credit, higher leadership position and member ship in cooperatives than female heads. All these indicate the disadvantaged position of female headed households' in terms of human, physical, capital and social resources.
Gender Division of Labour in Crop and Livestock Production
As shown in Table 2 about 92 percent of male heads and about 82 percent of female heads, except for oxen ploughing for females, are engaged in crop production and related management activities. In the study area like male farmers who involved in all aspects of agricultural activities, majority of the rural female heads do manual ploughing, planting, weeding, harvesting, threshing, production transport, production storage and marketing. This fact is also observed by Ogato (2009 ), World Bank (2010 and USAID (2013) that state females are intimately involved in all aspects of agricultural production process. Unlike other activities their involvement in fertilizer and pesticide application is low. Mainly these two activities are undertaken by their sons' or relatives and/or they are not using inputs at all. Regarding the gender division of labour in livestock production (Table 3) , about 71 percent of female heads are engaged in livestock production and related management activities whereas male heads involvement is only 36 percent. Pen cleaning, dung processing, feeding, poultry production, forage preparation as well as milking and milk processing are among the main activities performed by females. Majority of males are mainly involved in pen construction, herding, livestock selling, feeding and forage preparation respectively. Source: Survey data, 2012.
Figures in parenthesis are percentages.
Crop Types Grown by Male and Female Headed Households
Males are often viewed as being responsible for producing cash crops, while females are viewed responsible for producing subsistence crops for home consumption (Doss, 2002; World Bank, 2010) . As a result technology packages delivered by extension services sometimes reinforce stereotypic divisions of labour (Manfre et al., 2013) . However, the data presented in this study (Figure 1 ) revealed that substantial number of female farmers grow almost similar types of crops dominantly grown in the area such as teff, maize, wheat, barley, vegetables etc with their male counterparts and there are no crops that are grown exclusively by either male or female farmers in the study area, implying that we cannot divide crops in to those grown by male and those grown by female at least in the study area, but there might be variation from place to place. 
Gender-Labour Time Budget Analysis in Domestic and Farm Activities
The time budget analysis (Table 4) indicates that females spent about 50 percent more time for domestic and farm activities compared to males. Gender differences become clearer when looking at female's workloads. Cooking and related activities (cleaning, child care, etc.), fire wood collection and fetching water are among the domestic activities they mainly perform. They also play significant role on farm work, poultry and livestock as well as vegetable gardening. Source: Survey data, 2012.
Gender Dimension in Agricultural Extension Services
As stated above female farmers are actively engaged in agricultural production and management activities. However, irrespective of their role, the extension service remains dominated by males. Male heads are more likely receive advice from development or extension agents than female heads. As shown in Table 5 , from the total farm households (2077 [298 female heads and 1779 male heads]) living in the three villages, only 15.8 percent of female headed farm households are users of the extension service whereas male headed farm households extension service users account for the lion share (70.7 percent). The result is consistent with other studies that observed access to extension services is lower for females as compared with males (Kassa, 2008; World Bank, 2010; Ragasa et al., 2013) . Source: Extension workers documented report, 2012.
Constraints to Access Agricultural Extension Service for Female Headed Households
In this section the first five most important constraints are discussed. During data pretesting one of the variable we used as a constraint was 'cultural (society) influence'. However most of the respondents clearly explained the influence is directly reflected by extension workers not by other members of the society. But it does not mean that there is no cultural influence at all as far as extension workers are part of the society rather we used the variable agricultural extension workers attitude because it is specifically related to our subject of study.
As shown in Table 6 , agricultural extension workers attitude towards female farmers ranked as first constraint to access agricultural extension service. Farmers who participated in our focus group discussion explained that most of the time extension workers are not motivated to work with female farmers due to the low recognition towards female's agricultural responsibility, skill and their limited productive assets. More importantly based on www.ccsenet.org/jas Journal of Agricultural Science Vol. 7, No. 1; 2015 our discussion with extension workers, they prefer to do with farmers who have better resource endowments that enable them to adopt the technology packages; just to skip the criteria used to evaluate the performance of extension workers i.e., the number of farmers adopting the technology packages in their mandate area. This fact is well observed by Kassa and Degnet (2004) that quotas (the minimum number of farmers who should take up the technology packages) are imposed on extension agents. As a result, extension agents use whatever means available to persuade farmers who are able to adopt the packages to take part in PADETES and thereby meet their quotas. In addition, Tewedaj et al. (2009) stated that the incentives of extension agents are set in a way that they try to maximize farmers' adoption of standardized packages. All these intensify quantitative targeting of clients and preference of resource full farmers by extension workers. Even the strategy which has been designed to provide gender equitable extension service by recruiting female extension workers cannot handle the systematic discrimination of female farmers from extension services due to the quota system. Thus, the extension program needs to consider targeting mechanisms carefully because meeting quantitative targets may conflict with program objectives.
The second constraint faced by female headed households to access extension service is shortage of family labour. According to Bezabih and Holden (2007) female headed households are characterized by lack of assets (including draught power) as well as labour shortage in Ethiopia. More importantly, one of the characteristics of Ethiopian agriculture is its labour intensive nature which depends mainly on human labour and draft power. Previous studies observed that households who have large number of family size in adult equivalent scale have high likelihood of participation in the extension program (Elias et al, 2013; Botlhoko & Oladele, 2013) .
Lack of access to credit is another constraint to get extension service. Credit arrangements alleviate capital constraints of farmers that enable them to timely purchase of agricultural inputs promoted by the extension service. Credit users in the study area were only 16 percent, of which female heads have only 1 percent access that is influenced by the nature of credit arrangements that reduces the attractiveness of input uptake. To be eligible, a farmer must have repaid all previous loans (Dercon, 2000) and the capacity to pay the loan is evaluated. Inconvenient payback time and lack of interest due to the tendency of farmers to avoid risk in instances of crop failure (Carlesson et al., 2005) are other factors for farmers' low use of credit. Moreover according to Davis et al. (2010) in Ethiopia, farmers' access to agricultural credit (and financial services more broadly), remains inadequate, particularly female heads frequently lack credit, making it difficult for them to obtain inputs (Tewodaj et al., 2009 ).
Education is a major factor enabling females to break down barriers to some cultural and social factors giving rise to the division of household labour. However, female's low education level hampers their participation in the extension program. As shown in Table 1 only 18 percent of female heads are literate. According to Elias et al. (2013); Gebreegziabher et al. (2011); Giovanopoulou et al. (2011) , education increases the probability of joining the extension program with the notion that farmers with better human capital like education are among the early adopters.
lack productive assets and financial limitations. This is not surprising given the fact that most of the modern inputs (especially fertilizers and agro-chemicals) prices have been increasing year after year. The remaining constraints are lack of draft power, small land size, work load and lack of awareness respectively.
Conclusions
This study clearly indicates the involvement of female farmers in agricultural production and management activities. Female heads play a key role in both crop and livestock production and management activities in the study area. However, their important agricultural role is often obscured as a result of their non-contribution in oxen ploughing which is mainly done and culturally given to men. Though, their absence in oxen ploughing could not be a justification for perceiving them as non-farmers and/or seen to be only helping, but they are excluded from extension programs. Indeed female headed households' lack of productive assets also creates bias towards their agricultural role and in turn denies their access to agricultural extension service.
In general, the results of this study indicated the existence of male farmers dominated extension service. To reduce the gender gap in agricultural extension service, it is essential to promote female farmers' participation in agricultural extension activities by providing gender-responsive training to extension workers in particular and the community at large. Improving the criteria used for performance evaluation of agricultural extension workers and targeting mechanisms need attention to minimize the effect of quantitative targeting that may conflict with program objectives. Rather it is essential to make female's participation in training and skill development be part of the extension workers evaluation criteria until the gender gap becomes insignificant. In addition, capturing the differences between male and female farmers in terms of productive assets should be boldly underlined to design gender responsive services. Further, developing policies and programs that strengthen female's physical access to resources, and introducing time-saving infrastructures remain critical.
